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that they required, and would tend enormously to advance 
exact experiments. There is no doubt that some years 
ago there was no nation that could compete at all with 
England in such matters, but we have taught the rest of 
the world, and the pupil has now become somewhat in 
advance, in many directions, of his master. Also the 
spread of scientific education on the Continent has 
tended to the application of more sound principles of 
construction in such things than with us.” 

88. Although the question of the establishment of a 
Museum of Scientific Apparatus is more closely allied to 
the objects of our Commission than that of a Museum of 
Mechanical Inventions, we think it right to call attention 
to the proposals made by a Committee of the House of 
Commons appointed to report on the Patent Office 
Library and Museum. 

89. That Committee gave, in the following terms, their 
conception of the nature of the “General Museum of 
Mechanical Inventions,” the establishment of which they 
contemplated:— 

“It appears to your Committee that the chief purpose 
of a General Museum is to illustrate and explain the 
commencement, progress, and present position of the 
most important branches of mechanical invention ; to 
show the chief steps by which the most remarkable 
machines have reached their present degree of excel¬ 
lence ; to convey interesting and useful information, and 
to stimulate invention.” 

90. With regard to the funds which would be necessary 
for the establishment of such a Museum on an adequate 
scale, the Committee, referring to a large sum which had 
accumulated from the fees paid by inventors (which fund, at 
the end of the year 1871, amounted to ,£923,741 Sx. 11 d.), 
stated that— 

“Your Committee consider that the principal object of 
the fees payable under the provisions of the Patent Law 
Amendment Act, was to provide for the proper working 
of that measure, and not for the purpose of increasing 
the general revenue of the country. Without entering 
upon the question whether or not a claim exists to have 
the surplus exclusively devoted to the purposes of the Act 
of 1852, your Committee are of opinion that for the 
future the annual surplus revenue accruing from the 
operation of that Act should be so applied to the 
extent which may be necessary.” 

91. We agree with the Committee as to the general 
character of the objects to which the fund in question 
should be appropriated. 

92. We consider that this fund, which is derived in 
great part from the applications of scientific principles 
to various uses in the arts and industries of the country, 
would be very properly spent in bettering some of the 
conditions on which invention and discovery depend : 
and we are of opinion that, among the uses to which such 
a fund could be most advantageously applied, the esta¬ 
blishment of such a Museum of Scientific Apparatus as 
that which we contemplate would rank among the most 
important ; and we are convinced that such a Museum 
would have a material influence upon the spread of 
scientific instruction throughout the country, and would 
therefore largely foster invention and discovery. 

93. We accordingly recommend the formation of a 
collection of physical and mechanical instruments ; and 
we submit for consideration whether it may not be expe¬ 
dient that this collection, the collection of the Patent 
Museum, and of the Scientific and Educational Depart¬ 
ment of the South Kensington Museun, should be united 
and placed under the authority of a Minister of State. 

94. Whether this union be effected or not, we are of 
opinion that it is desirable that the scientific collections 
now placed at South Kensington should be subjected to 
a critical revision, with a view to restricting them to such 
objects as are of national interest or utility. 


REPTILIAN ORDERS. 

Catalogue of the Chelonians, Rhynchocephulians , and 
Crocodiles in the British Museum (.Natural History). 
By G. A. Boulenger. New Edition. Pp. 311, Illus¬ 
trated. (London : Published by the Trustees of the 
Museum, 1889.) 

HE handsome volume before us deals, as its name 
implies, with all known existing forms of the three 
Reptilian orders of the Chelonians, Rhynchocephalians, 
and Crocodilians ; but since the second group is repre¬ 
sented only by a single species, while the number 
of Crocodilians comprises little more than a score of 
forms, the great bulk of the book is devoted to the 
Chelonians, and it will, therefore, mainly be this group to 
which our remarks will apply. 

Previously to the appearance of this volume, the last 
systematic “ Catalogue of Crocodilians and Rhyncho¬ 
cephalians ” issued by the Museum was the quarto volume 
by the late Dr. Gray, 1 published in 1872 ; the next year 
having seen the publication of the revised list of 
Chelonians by the same author. 2 Without in any way 
wishing to disparage the labours of the late Keeper of the 
Zoological Department, to whose untiring energy the 
British Museum is so greatly indebted for its magnificent 
series of Reptiles, it is at once manifest that the present 
work is enormously in advance of any hitherto published, 
this advance being especially noticeable in the case of 
the Chelonians. Although in that order Dr. Gray figured 
a large number of skulls, yet the distinctive features 
afforded by this part of the skeleton were not accurately 
gauged from a taxonomic point of view, while the cha¬ 
racters of the bony carapace, so far as they relate to the 
connections of the component bones with one another 
were practically ignored. In this respect Mr. Boulenger 
has conferred a great boon, not only on the students of 
the Chelonia of the present day, but still more especially 
on those engaged in the studv of fossil forms, rvho 
generally have to deal only with the more or less imper¬ 
fect carapace and plastron. In almost every genus the 
author has caused at least one specimen to be stripped of 
its epidermal horny shields, so as to exhibit not only the 
impressions formed by the borders of these shields, but 
also the form and relations of the underlying bones which 
constitute the solid shell. And he has found that generic 
characters can be to a very large extent based on the 
structure of the skull, taken together with the form and 
relations of the bones of the shell; the contour of the 
neural bones of the carapace, and the relations of the 
suture between the humeral and pectoral shields of 
the plastron to the entoplastral bone being of especial 
importance. No less than seventy-three admirably-exe¬ 
cuted woodcuts serve to illustrate these osteological 
features, on which the taxonomy is so largely based ; and 
by their aid the palaeontologist may hope to clear up to 
some extent the affinities of the host of fossil Chelonians 
at present described under the vague terms of Emys and 
Clemmys. 

The author proposes to divide the Reptiles treated of 

1 “ Catalogue of Shield-Reptilia. Part 2. Emydosaurians, Rhyncho- 
cephalia, and Amphisbaenians." (1872.) 

2 “ Hand-List of the Specimens of Shield-Reptiles." (1873.) 
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in this volume into the following groups of higher than 
generic rank, viz. :— 

Order Rbynchocephalia. 

Faro. Hatteriidx. 

Order Cbelonia. 

Sub-order I. AtiieCo;. 

Fam. f. Sphargidro. 

Sub-order II. Theocopi-ioka. 

Super-fam. A. CnptoJira. 

Fam. 2. Chelydridre. 

3. riermatetnydida:. 

4. CinosternidiB. 

5 Platystemidre. 

6. Testudinidsc. 

7 - Cbelonidro. 

Super-fam. B. Pteuredira. 

Fam. S. Pelomedusidre. 

9. Chelydiriae. 

10. Carett jchelydidze. 

Super-fam. C. Trionyehoidca. 

Fam. 11. Trionychidro. 

Order Emydosauria. 

Fam. Crocodilidw. 

There are a few points in regard to the nomenclature of 
so ne of these groups where the author’s views are at 
least open to question. This is especially the case with 
regard to the selection of the name Emydosauria to 
replace the almost universally accepted Crocodilia. The 
reason for the selection of this term appears to be, that 
it is the earliest. In common, however, with a large- 
number of English zoologists, we (while deprecating 
the needless introduction of new ordinal names) hold 
that, although the enforcement of the rule of priority 
is, unfortunately, in most cases, obligatory as regards 
generic and specific names in order to avoid endless 
confusion, yet no such rule is necessary in respect to 
higher groups, where the name that has come to be gener¬ 
ally used ought to be maintained. Then, again, the un¬ 
grammatically formed name Athecm, for which Prof. E. 
D. Cope is responsible, should clearly have been amended 
to Athecata : while, since the name Thecophora—or, more 
correctly, Thecaphora—clashes with the same term em¬ 
ployed for a group of Hydroid Zoophytes, we think the 
author would have been better advised had he followed 
his own article on Tortoises in the latest edition of the 
“ Encyclopaedia Britannica,” and employed the term 
Testudinata in this sense. Finally, since the generic 
names Hattcria and Sphargis are rejected in place of 
the earlier Sphenodon and Dennochelys (which, by the 
way, should clearly be amended to Derfmaioeitylyx),' we 
cannot follow the author in retaining the names Hatteriida 
and Sphargidj for the families respectively represented 
by these two genera. If a family name means anything 
at all, it means a group of animals more or less nearly 
allied to a certain genus selected as the type, and it is 
therefore clearly illogical to call the Sphmodon -like 
reptiles IIat ter tidal when no such genus as Hatteria 
exists. Further, to show the absurdity to which this ad¬ 
herence to the rule of priority, in place of that of com¬ 
mon-sense, in the case of family names might lead us, 
we have only to suppose that the name Hatteria , in place 
of being rejected as later than Sphenodon , had been re¬ 
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jeered on account of being preoccupied by another form 
belonging to, but not the type of, a distinct family. In 
such case, we should have the family name Hatteriidce 
for a group of animals which did not include the genus 
Hatteria! On these grounds we hold that the names 
Spheno tantida and Dermatochelydida should certainly 
replace Hatferiidte and Sphargida. 

I n regard to the Rhynchocephalia, the author considers 
that its one existing representative indicates an extremely 
generalized type of reptile, of which the relations appear 
to be at least as close to the Chelonia as to the Lacer- 
tilia. In this respect, Mr. Bou'enger departs very widely 
from the views of Prof. Huxley : and although we think 
he is undoubtedly justified in maintaining the Rhyncho¬ 
cephalia as a distinct order, yet we cannot overlook the 
circumstance that the Homteosaurian lizards of the Litho¬ 
graphic stone, which appear to be Rhynchocephalians, 
are most probably closely related to the ancestors of the 
Lacertilia. 

The whole of the existing Crocodilians are included in a 
single family—against the three families adopted by Dr. 
Gray. The true Crocodiles are divided into Crttndilm and 
Ostealanms, according to the absence or presence of a 
forward prolongation of the nasals to divide the anterior 
nares; while among the Alligators a similar feature 
serves to distinguish Alligator and Caiman. The Croco- 
dilus pondicerianus of Gray is considered to be based 
upon a young specimen of C.porosus. The Gharial skull 
mentioned on p. 276 as having been obtained at Poonah 
would appear to be incorrectly labelled, as this reptile is 
unknown in Bombay. 

Taking a brief general survey of the Chelonia, we 
think the author is fully justified in adopting Prof. Cope’s 
division of the order into the two primary groups of 
Atheca: and Thecophora; the great difference in the 
structure of the skull, as exemplified by the absence of 
descending parietal plates in the former, being a charac¬ 
ter which is of itself apparently sufficient to uphold this 
division. We are aware, indeed, that Dr. G. Baur, of 
Newhaven, Conn., holds a precisely opposite view, and, 
in place of regarding the Atheca as the most generalized 
type of existing Chelonians, looks upon them as an ex¬ 
tremely specialized branch derived from the Cryptodiran 
Chelonida. There are, indeed, certain superficial, and 
probably adaptive, resemblances between these two types 
of marine turtles, but the fundamental differences are so 
great as apparently to render Dr. Baur's views untenable. 
And we should much like to ask that authority how he 
would explain the appearance of transverse processes to 
the dorsal veilebra of one of the extinct Atheese on his 
own hypothesis of their phylogeny. 

The three “super-families ” into which the Thecophora 
are divided are, to a great extent, distinguished by the 
mode of flexure of the neck, by cranial characters, and 
by the relations of the pelvis to the shell. Certain very 
peculiar features in relation to the mandibular articula¬ 
tion, the tympanic ring, and the arrangement of the bones 
of the palate serve to distinguish the existing Cryptodira 
of the southern, from the Pleurodira of the northern hemi¬ 
sphere ; but we have considerable doubts whether these 
characters will be found to obtain in the Mesozoic repre¬ 
sentatives of the group, and whether they are not rather 
acquired than archaic features. We should, indeed, 
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have been glad to hive an expression of the author's 
views as to the mutual relations from a phylogenetic 
point of view of the three groups of the Thecophora ; 
because, if the separate nasals and parieto-squamosal 
arch of some of the Pleurodira be indicative of their 
more primitive organization, it would be pretty clear that 
the peculiar specialized character of the mandibular 
articulation can only be diagnostic of the later forms. 

The Trionvchoidea,-or soft Tortoises, appear to show 
affinities to the Pleurodira in the structure of the palate ; 
and here again we miss an expression of opinion as to 
the nature of this relationship. The peculiar chevron¬ 
shaped entoplastron, which is regarded as an important 
diagnostic feature of the group, was, we believe, first 
brought prominently to notice by Dr. Baur. 

In regard to the families of the Cryptodira, the 
author follows Dr. Gray in regarding Staurotypus as 
nearly related to the Chelydrldm, but places it in a 
distinct family, of which Dermatemys , placed by Dr. 
Gray next the Batagurs, is taken as the type. Cino- 
sternum, likewise placed by Dr. Gray in the Chetydrida , 
is regarded as the type of another family, readily cha¬ 
racterized by the absence of the entoplastral bone ; 
while the Platysternidce is likewise a family of which but 
one genus is known. The widest departure from the 
arrangement of Dr. Gray is, however, found in the case 
of the Tcstudinidw , which is a very extensive family, 
embracing the Emydidce of other writers, and no less 
than four other families of Dr. Gray’s “ Hand-List.” The 
transition from one genus to another is, however, so 
gradual, as apparently to afford full justification for the 
new departure. Twenty genera of this family are 
recognized, all of which can be defined by cha¬ 
racters of the skull and shell. We would especially 
note the disappearance of the well-known Pctagshura of 
India in the genus Kachuga; and would also remark 
that, after its complex synonymy, the common European 
Pond Tortoise is finally to be known as Emys orbicularis. 
The genus Testudo is the largest in the whole order, 
comprising no less than forty-one species. Here it has 
been found that the division of the pygal, or supra-caudal, 
shield is a character commonly occurring in the typical 
Testudo greeca, and consequently Testudo eutys, which, 
on this account was made the type of the genus Manuna , 
and has attained an unfortunate notoriety owing to the 
controversy regarding Scapia , is included in the type 
genus. The Chdonida’, or Turtles, are divided into the 
genera Chelone and Thalassochelys, each of which is 
represented by two species. And here we may notice 
the wise discretion of the author in refusing to recognize 
a host of so-called species based on features which may 
well be regarded as merely indicative of varieties. The 
members of this family, it may be remarked, are the only 
existing Thecophora in which the temporal fossae are 
completely roofed over by bone ; and since a more or less 
complete approximation to this feature occurs in many 
Mesozoic types, this bony roof may perhaps be regarded 
as indicative of direct affinity with some of these early 
types. In the Pleurodira the first two families are dis-. 
tinguished from one another by the presence or absence 
of a mesoplastral bone, as well as by well-marked cranial 
features, while the third family, represented only by the 
aquatic Carettochelys of New Guinea, has no epidermal 


shields on the shell. This remarkable form, it may be 
observed, is one of the few desiderata in the collection of 
the Museum. 

In the Trionychoidea, all of which afe included in the 
family Trionychidce, the author has, we believe for the 
first time, pointed out characters by which the skull of 
the typical forms, in which the hyoplastral remains dis¬ 
tinct from the hypoplastral, can be readily distinguished 
from that of the group typically represented by Emvda , 
and characterized by the fusion of the above-mentioned 
bones. In the diagnosis of the genera Trionyx , Pelochelys, 
and Chitra on p. 241, we meet with the following sentence, 
viz. “outer extremities of the nuchal bone overlying the 
second dorsal rib.” This sentence, when contrasted with 
the corresponding diagnosis of the three following genera, 
strikes us as liable to lead to confusion ; and the sentence 
would be better if it read “ outer extremities of the nuchal 
bone overlying the rib supporting the first costal bone.” 
It appears, indeed, that the first dorsal rib of Chelonians 
is aborted, and carries no costal bone, or plate, so that 
the first costal bone is supported by what is really the 
second rib. We may perhaps be pardoned for pointing 
out that the term “ straight angle,” mentioned in the fifth 
line from the bottom of p. 251 does not, at first sight, 
suggest the idea of a “ right angle',” for which, we presume, 
it is meant. 

Scarcely any systematic work can nowadays escape 
criticism, but in our judgment the system adopted in 
the present volume appears to be one which in the 
main ought to meet with very general acceptation, and 
we heartily congratulate the author on the completion 
of a very laborious task in a manner which deserves 
the thanks of the students both of recent and fossil 
Chelonians. R. L. 


THE HISTORY OF AJVC/ENT CIVILIZA TION. 

The History of Ancient Civilisation. By the Rev. J. 

Verschoyle, M.A. (London: Chapman and Hall, 

1889) 

HE title of this book is somewhat misleading. One 
is led to expect from it a history of the growth of 
civilization from its earliest stages to its various develop¬ 
ments among different nations or races, and of the relation 
of one form to another. But instead of this we have an 
account of the characteristic civilization of certain selected 
nations when at their best, with very little to indicate any 
relation between them. The nations whose civilization 
is described are the Egyptians, the Babylonians, and 
Assyrians ; the Jews, Phoenicians, Aryans, and Persians ; 
the Greeks and the Romans. The two latter are treated 
very fully, occupying about three-fifths of the whole. 
There can be no question that the information con¬ 
veyed would be very useful to a student of ancient 
civilization, but he would immediately ask for more. 
If he had any intention of studying the question from 
a scientific point of view, he would not be content with 
isolated facts, but ask for the connettion between them. 
Indeed, one of the most conspicuous features of the book 
is the complete absence of any scientific method ; its 
merits must be appreciated entirely from the literary 
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